Media Drive Cage Having Improved Insertion Shock 
and Air Flow Properties 

FIELD OF THE INVENTION 

This invention relates generally to techniques for inserting and mounting 
media drives in a computer chassis. 

BACKGROUND 

Media drives for computers include a wide variety of devices such as disk 
drives, optical drives and tape drives. Many such drives— particularly hard disk 
drives— are sensitive to forces caused by mechanical shocks. Consequently, the drives 
may be damaged or destroyed if they are not handled carefully. 

One common scenario in which media drives are frequently damaged is during 
installation of the drives into a computer chassis. During manufacture, each drive is 
usually slid into a cage or frame of some kind, which cage or frame is fixed to the 
inside of the computer chassis. Because incentives exist for fast production, the 
drives are sometimes inserted into the cage or frame with high force in order to install 
them quickly. But the high insertion force causes a high mechanical shock when the 
drive suddenly stops moving after reaching its engaged position in the cage or frame. 
Such high mechanical shocks can damage the drive, resulting in a failure of the 
computer when power is initially applied. 

SUMMARY OF THE INVENTION 

A media drive cage according to a preferred embodiment of the invention has 
improved insertion shock and air flow properties. 
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In one aspect, a first slot in the cage may be configured to receive a first 
protrusion of a media drive housing. The slot defines a plane of movement as the 
protrusion travels through it. A first spring disposed adjacent to the slot engages the 
protrusion as it travels; but, in response to force exerted by the protrusion, the spring 
5 deflects outward in a direction orthogonal to the plane of movement. The spring 

engages the protrusion just before it reaches the end of the slot, causing the media 
drive to slow down prior to reaching a fully engaged position within the cage. This 
frictional slowing reduces mechanical shock to the drive when its movement stops. 

In another aspect, a resilient finger disposed at the end of the first or a second 
10 slot engages a protrusion of the drive when the drive reaches its fully inserted 

position, thus further reducing mechanical shock. 

In another aspect, a second spring may engage a protrusion of the drive as the 
drive enters one of the slots. The second spring causes additional slowing of the 
drive during insertion. In addition, the second spring engages a protrusion of the 
15 drive when the drive has reached its fully engaged position in the cage. The 

engagement of the second spring with the protrusion helps to stabilize the drive in its 
inserted position, and dampens vibrations that may occur after the drive has reached 
its inserted position. 

In another aspect, a resilient latch may be disposed adjacent to one of the slots 
20 in the cage. When the drive reaches its inserted position, a protrusion of the drive 

engages the latch. The latch retains the drive within the cage. To remove the drive, 
the latch may be disengaged from the protrusion by pulling on a hook portion of the 
latch. 

In yet another aspect, the slots may be nonlinear, including a high section 
25 between two low sections such that the high section clears the profile of the drive 

housing after it reaches its inserted position. The high section allows air to flow 
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through the sides of the cage and over the drive, thus facilitating better cooling for 
the device. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Fig. 1 is an oblique view of a media drive cage according to a preferred 

embodiment of the invention wherein the cage is shown disposed to receive a media 
drive. 

Figs. 2, 3 and 4 are oblique views of the cage and drive of Fig. 1 wherein the 
drive is shown in various stages of insertion into the cage. 
10 Figs. 5 and 6 are oblique and side views, respectively, of the cage and drive 

of Fig. 1 wherein the drive is shown fully inserted into the cage. 

Figs. 7, 8 and 9 are oblique, left and right side views, respectively, of the cage 
of Fig. 1 shown without the resilient latches and dual springs of Fig. 1 installed 
thereon. 

1 5 Figs. 1 0 and 1 1 are top and bottom oblique views, respectively, of the resilient 

latches of Fig. 1. 

Figs. 12, 13 and 14 are oblique views illustrating a preferred technique for 
mounting the resilient latches of Figs. 10 and 1 1 to the cage of Fig. 1. 

Figs. 15 and 16 are oblique and side views, respectively, of one of the dual 
20 springs of Fig. 1. 

Fig. 17 is a top view of the cage of Fig. 1 shown with the springs of Fig. 15 
and 16, and the latches of Figs. 10 and 11, installed thereon. 

Figs. 18 and 19 are top and rear views, respectively, of the drive of Fig. 1. 

25 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 illustrates a media drive cage 100 according to a preferred embodiment 
of the invention. A media drive 102, such as a disk drive, optical drive, tape drive 
or the like, is shown poised above cage 100. Drive 102 may be inserted into cage 
5 100 in direction of insertion 104, or removed from cage 100 in direction of removal 

106. Cage 100 may be constructed using any suitable material such as sheet metal. 
In the embodiment shown, cage 100 houses two identical drive bays. In alternative 
embodiments, cage 100 may house a single drive bay or more than two drive bays. 
A slot 108 is formed in cage 100 and is configured to receive protrusions 110, 

10 112 extending from drive 102. In the embodiment shown, protrusions 110, 1 12 are 

the heads of mounting screws fastened to drive 102. In alternative embodiments, 
other similar protrusions may be used. 

Slot 108 defines a plane of movement 1 14 for protrusions 110, 1 12 as they 
move along a path through the slot from an opening 1 1 6 to a termination 118. In the 

15 embodiment shown, the plane of movement is the same as the plane of side 120 of 

cage 100, as the slot is formed in the side of the cage. In other embodiments, the 
plane of movement need not be coplanar with the side of the cage. 

A spring 122 is disposed adjacent to termination 118. Spring 122 is biased 
toward slot 118 and is operable to engage protrusion 110 when it reaches termination 

20 118 during drive insertion. Preferably, spring 122 includes an engagement member 

124 disposed at least partially in the path of protrusion 110. In the embodiment 
shown, engagement member 124 is a substantially flat surface oriented to the path 
obliquely. (That is, the surface is inclined relative to the directions of insertion and 
removal 104, 106.) The inclination of engagement member 124 facilitates deflection 

25 of the member away from the slot in a direction 126 orthogonal to the plane of 

movement 114 in response to force applied by protrusion 112. During drive 
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insertion, this force is applied by protrusion 1 12 just before it reaches termination 
118. The result is a frictional slowing of drive 102 so that mechanical shock is 
reduced when protrusion 112 engages termination 118. 

In the embodiment shown, cage 100 has slots on both sides of drive 102. Slot 
208 (see Fig. 2) may be formed as a mirror image of slot 108, as shown. To further 
absorb mechanical shock upon insertion of drive 102 into cage 1 00, a resilient finger 
200 may be disposed at termination 2 1 8 of slot 208, or at termination 118 of slot 1 08, 
or in both locations. Finger 200 engages protrusion 210 when drive 102 is fully 
inserted into cage 100, as shown in Figs. 5 and 6. Finger 200 may be disposed 
transversely across at least part of the path of protrusion 210, as shown. It may be 
formed integrally with the material of cage 100. Alternative orientations and means 
for manufacturing resilient finger 200 may also be employed. 

In addition to spring 122, another spring 128 may be disposed adjacent to 
opening 1 16 of slot 108. Like spring 122, spring 128 is biased toward slot 108 and 
is capable of deflecting away from slot 108 in direction 126 responsive to force 
exerted by protrusions 110, 1 12. Spring 128 engages protrusion 1 10 as it enters slot 
108, providing some slowing of drive 102 during insertion. Spring 128 engages 
protrusion 1 1 2 not only during drive insertion, but also when drive 1 02 has been fully 
inserted into cage 100, thus helping to stabilize the drive and dampen post- 
installation vibrations. 

Preferably, spring 128 includes engagement members 1500, 1502. (See Figs. 
15-17.) Like engagement member 124, engagement members 1500, 1502 are 
disposed at least partially in the path of protrusions 110, 112. They may be formed 
with substantially flat surfaces oriented obliquely to the path of the protrusions. For 
example, engagement member 1502 maybe inclined toward direction of insertion 
104, as shown, for engagement with protrusion 110 during drive insertion. And 
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engagement member 1500 may be inclined toward direction of removal 106, as 
shown, for engagement with protrusion 112 when drive 1 02 is fully inserted into cage 
100 and protrusion 210 is resting against resilient finger 200 at termination 218. 

In the illustrated embodiment, springs 128 and 122 are formed integrally from 
a single piece of metal and thus constitute a "dual" spring. In other embodiments, the 
springs may be formed separately. If a dual spring is used, the bias of the springs 
may be created by the pre-loading effect caused when the dual spring is fastened 
against the side 120 of cage 100 at central fastening points 1504. 

A resilient latch 130 may be disposed adjacent to either slot 1 08 or 208. Latch 
130 should be configured to receive one of the protrusions of drive 102, such as 
protrusion 212, when protrusion 210 has engaged finger 200 at termination 218. 
When so engaged, latch 130 should be capable of retaining drive 102 in cage 100. 
One way of accomplishing this is with a latch design as shown in Figs. 10 and 11. 
Latch 130 has a catch 1 100 thereon suitable for preventing movement of protrusion 
210 in direction 106. For removal of drive 102 from cage 100, latch 130 includes a 
hook portion 1000. Latch 130 may be disengaged from protrusion 210 by applying 
a pulling force (as with a finger) to hook portion 1000. Any suitable material may 
be used to form latch 130 such as, for example, molded plastic. In the embodiment 
shown, latch 130 is disposed adjacent to an opening 216 of slot 208 because of the 
location of protrusion 212 on drive 102. If another protrusion of drive 102 were used 
to engage latch 130, then latch 130 might be located differently. 

One technique for attaching latch 130 to cage 100 is by means of hooks 1 102 
and pawls 1104. As shown in Figs. 12-14, hooks 1102 are designed to engage 
corresponding ports 1200 formed on cage 100. And pawls 1104 snap into 
corresponding holes 1202 formed in cage 100 (see Figs. 12, 14 and 17). Other 
techniques may also be used to attach latch 130 in a suitable position. 
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Referring now to Figs. 6-9, another feature of media drive cage 100 is that 
slots 108, 208 are nonlinear. In the illustrated embodiment, each slot includes a low 
section 700 disposed at the opening 1 16, 216 of the slot. And each slot includes a 
low section 702 disposed at the termination 1 18, 218 of the slot. Between the low 
sections is a high section 704. The height between the high and low sections should 
be sufficiently large that high section 704 clears the profile 600 of drive 102 when 
drive 102 rests in its fully engaged position as shown in Fig. 6. In this manner, air 
may flow into and out of cage 100 through high sections 704 and over the top of 
drive 102. This air flow facilitates cooling of drive 102 and allows cage 100 to be 
constructed with fewer air circulation holes, making it more rigid. 

While the invention has been described in detail in relation to preferred 
embodiments thereof, the described embodiments have been presented by way of 
example and not by way of limitation. It will be understood by those skilled in the 
art that various changes may be made in the form and details of the described 
embodiments, resulting in equivalent embodiments that remain within the scope of 
the appended claims. 
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